THE FOLLOWING ARE EXCERPTS OF THOMAS MILBY, CHIEF OF 
THE BUREAU OF OCCUPATIONAL HEALTH IN THE STATE HEALTH DEPARTMENT. 


THOMAS H. MIEBY. M.D. 


called as a witness behalf of the intervener, and being first 


duly sworn, testified 
AVERBUCK 
State your full name, please. 
Thomas H. Milby. 
What is your current occunation? 
A I am Chief :: of the Bureau of Occupational Fealth in 
State Health Department--the California State Health Denartment, 
am a nhysician. 
Q How long have you been in the position of Chief of the 
Bureau of Occupational Health? 
About three years. 
And before that -- between 1962 and 1966 -- what was your 
occupation? 
A I wag a medical officer in the same bureau. 
Q Were you not the head of Epi.. 


A Head of the Epidemiology Section. 


And what is that section concerned with? 
It's concerned with the snecial studies of . skin diseases. 
And between 1959 and 1962? 
A I was a medical officer with the US Public Health Service, 
Division of Occunational Health 
Q Where did you receive your pregraduate training? 
Purdue University. 
And following that, did you then obtain an 
{.D. degree at the University of Cincinnati. 
And following that, did you have any internshin? 
I interned at Ohio State University Hospital in Columbus. 


Did you receive an M.S. Degree? 


decree from the University of Cincinnati 


another 


A Yes, a Master of Public Health degree from the University 
of California. 
0) Are you involved with any professional organizations? 


1 


Yes. am the Secretary of the Western Industrial Medical 
Association am an editor of the Journal of Occunational Medicine 
--case report editor. 


Q And are you a member of the American Public Health Associ- 


ation? 


I'm a member of the ! Public Health Association, 
and I am Board certified in nal medicine by the American 
Board of Preventive Medicine. 

Q Would you please explain what it is when you're 
tified, to the court? 
The American Board of Preventive Medicine is similar 


to the American Board of Surgery, the American Board of Internal 


Medicine, whereby one, to gain access to the Board, must fulfill 


certain residency requirements, certain training requirements, and 
pass certain examinations. 

Q Dr. Milby, do you have any connection with the University 
of California School of Medicine? 

Yes, I'm a research associate at the medical center at 

University of California in San Francisco. 
Q Have you done any -- made any publications concerning 
economic poisons and pesticides? 

Yes, I published a number of papers in the area of 
toxicology of these agents, and have been a contributor to a book 
on the subject. 

Q Have you done any research in the area research? 
A Yes. Uver the neriod of the last four years, I have con- 


ducted a number of studies of economic poisons. 
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THOMAS H. MILBY (continued) 
a witness on hchalf of the intervencr, resumed the stand, having 


been previously duly sworn and testified as follows: 


You understand you are still under oath, Dr. Milby? 
eS 
Q Has your department found that there have been snecial 


problems in agriculture due to the use of pesticides? 


Would you describe some of these problems? 


) 


Well, there have been many nroblems. Possibly the most 
serious one that has occurred within the span of my memory with the 
Health Department is Dae five 
sode of peach-picker poisoning in Stanislaus 


curred several years ago, in which case there were some one 


individuals, peach pickers, who were ma linic ill, and 


undetermined number -- prebably far excecdi the one-hundred 
7 
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had absorbed enough of the toxin to have a detrimental effect on 
certain of their en. yme system: snecifically Cholinesterase. There 
have been other h episodes in the last eight or ten years. 
is one that was studied in some great detail, a which has con- 
tributed somewhat to our knowledge of the problem. 

Q What is Cholinesterase? 

Cholinesterase is an enzyme which is found in a number of 
tissues in the body, but its primary imvortance is that it is active 
in mediating nerve impulses; that is, as the nerve imnulses and 
I think you could think of it in terms of an electrical impulse -- 
as a nerve impulse comes down the nerve, it needs to cross certain 
junctions, which are, in fact, spaces. Cholinesterase is an entyme 
which is involved in this nerve crossing. 

6) Would it help you if you used the blackboard to describe 

it works? 

I could do if you like. 

AVERBUCK: h ,» With your permission? 

COURT: 

WITNESS: hi is a schematic of the nerve. Ther 


impulse comes cown 


Acetylcholine allows the impulse to cross to the other side. Almost 
instantaneously the Acetylcholine is destroyed by an enyme called 
Acetylcholinesterase. The term ASE. This comnound destroys the 
Acetylcholine, and therefore breaks the contact. And in a normal 


1 


situation, this is what occurs 

Q (By Mr. Averbuck) What would be Cholinesterase in your 

description that you gave? 

Well, in the first place, the Acetylcholine is produced. 
It is destroyed by Acetylcholinesterase. Any phosphate compounds 
destroy or inhibit the Acetylcholinesterasc; therefore allowing the 
Acetylcholine to remain there, and, therefore, you have a short 
CurcuLt. 

Now, you mentioned organic vhosphate compounds. Could you 
give us examples of those in economic poisonings? 

A There is a long series of them. Parathion, TEPP, Diazion, 
Azodrin, and others. 

Q And others? 

Many others. 

Q These different pesticides, you say, actually destroy the 
Cholinesterase? 

A They inhibit. They unite chemically with the Cholinesterase 
and inhibit its action in the destruction of this material Acetyl- 
choline; and therefore, a nerve which is under the effect of the 
organic phosphate compound This compound, which allows the impulse 
to go across, is not destroyed; and, therefore, you have a short 


circuit and a continuous nerve action. 


Q Can you explain the ef ac he human body by that short 


circuit? 

A Yes. na - this particular pvhsiological setun is 
in only certain parts of the body; that is, there are a number of 
several - several nervous systems involved, and I won't 

description of these But the unshot is this 


ertain glands, such as 


ther clands arc 


involved here, as well as certain of the voluntary muscle systems; 
therefore, in an individual who's under the influence of the organic 
as muscle twitching, 
have difficulty breathing 
because of secretions which are build up because of this action. 
have pupillary constriction, which we call myosis. And 
sweating You will have nausea and vomiting. 
central nervous system effect 
of this thing, and you will have several other symptoms. 


2 


Q Can that be 


been lethal? 
lethal. 


if it has been lethat to farm 


Q Do you know, f ‘ ; f pesticides have 
caused fatalities to farm workers? 

Yes I know m personal exnerience that Phosdrin, TEPP, 
which we spoke of bef Parathion, for three examnies. Atl have 
been. 

Q Dr. Milby, you talked about -- excuse me if I mistate this 
--nupillary constriction, and headache. nm your exnerience, do people 
who have been poisoned by Parathion, for example -- do they lose their 
sense of judgment? 

Well, they could, yes, but primarily because they are pi Ai he 


because they are exceedingly ill. And the usual picture of Parathion 


poisoning is headache, nausea, vomiting, and the other things I snoke 


of -- heavy sweating and difficulty in breathing. And, of course, 
under those circumstances, one could lose their judgment, but the 
compound itself would not primarily affe judgment. 

I understand, but can it, because of the illness involved, 


cause a dizziness? 


A 


A It is a very difficult problom. There is not much 

known about it, but in my clinical judgment, in my experience, 

individuals who are poisoned by the organic phosphates, primarily 

Parathion, take a long time to recover. It may take months. And 
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during this recovery phase, they have loss of appetite. They have 

lassitudc, and they have symntoms which aro difficult to evaluate. 


1 


But they certainly have symptoms for many months, but in terms of 
years -- no, I think not. 
Q Have there been any pesticides which you feel may cause 

permanent nerve d 

Yes. There have been several pesticides which have shown 
have vroduced nermanent nerve injury. Thse have not been used in 
California or elsewhere in this country, to my knowledge, because 
evidence that they produce permanent injury appeared during their 
early phase of production, and they were withdrawn. But to my 
knowledge there are no compounds used here which produce permanent 
nerve damage. 

Doctor, have you done any work in regards to Malathion? 

YES" 

Is that a fairly nontoxic organic phosphate? 


A Malathion is a comnound which is handled very well by 


the Warm-blooded animal; 1ere >, it is not very toxic to warm- 


blooded animals. It is quite toxic to insects. 
Q In terms of this pesticide, “Malathion, what would be the 
kind of dosage of concentrated Malathion to kill a human being? 
It would be several ounces. 
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Parathion? 
The toxic dose to an adult human being of Parathion would 
be more on the order of half a teaspoon. 
Q And what about TEPP? 
MR. JORDAN: Objection, if you will. Do I gather we are talking 
about taking it orally? 
THE WITNESS: 


Thank you 


THE WITNESS: The compounds are also toxic by skin absorption, but 
I was referring to oral dosage. 


=) 


Q (By Mr. Averbuck) And TEPP -- how much orally would that 


In a rough approximation, several drops. 
Several drops could kill? 
Several drops would be a lethal dose -- of lethal TEPP. 
@) Now, the point has been brought out that this is the oral 


for the human body to 


toxicity for lethal dosages Is it possible 
take these pesticides in any other avenues? 
Yes. The other two avenues -- routes of entry -- are 
through the skig-.-- through the intact skin, and also through the 
respiratory system -- through inhalation of dusts or mists. They 
are somewhat less toxic. Some of them are somewhat less toxic if 
applied to the skin. Some are more toxic by skin than by mouth. 


Respiratory toxicity is t well-understood. 


Q But is it not true that Cholinesterase has a certain norma: 
level in the body? 


A Yes. Certainly Cholinesterase does, and malnutrition in 


certain other states will reduce Cholinesterase level in plasma. 


Q You mentioned -- we have talked about residues and about 

the different ways poisons can get to people. Let's extend 

that incident which you referred to -- the peach harvest in 

laus County. Were you there? Did you approach the subject, 

what happened? 

Through the county health officers health in Stanis- 

laus County we became aware that there was a serious problem among 
peach pickers insofar as they were becoming ill with some condition 


1 


which wasn't described. We went to the area, and through doing 


biood tests -- Cholinesteras¢ and through observing the onerations, 


we determined that the peach c were becoming ill because of 
the residues on 


application of 


a 


through methods, which I had discussed, and Cholinesterase testing, 
and through clinical operation, that the peach pickers had Parathion 
poisoning, and this was no longer in our minds a question. 
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The question was why did they have Parathion poisoning, because 
in general, residues ha ot been shown to be toxic. We reviewed 
the problem very carefully, and found that as a matter Of Pact. ey 
certain orchards i at area where they had applied Parathion in 
very heavy doses, although perfectly within legal limits -- where 
they had applied Parathion in grat amounts in these orchards -- ‘the 
Parathion or a Parathion related substance had remained and 
were producing, even as long as two ane tnree and four wecks _ 
the last application, was producing illness in the neach pickers. 

Q Dr. Milby, let me see if I understand what you said, The 
actual residue on the leaves were not in violation of the law. Is 
that correct? 


1T1 


The residue on the fruit was not in violation. There is 
no tolerance for residue on leaves, but the residue on the fruit 
within legal limits. 
2 And yet farm workers were still getting ill un to four 
weeks, did you say? 
MR. JORDAN: I will object to leading his witness, your honor. 
THE COURT: Objection overruled. He is merely restating the 


question. 


Q By Mr. Averbuck) Did you say that even with this residue 


level, farm workers were injured over four weeks after the applica- 


tion? 
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some instances, 


Q Dr. Milby, how did you discover the fact that so man 
d Ys yi 


/ 


applications been put on the different crons? 
A In the case of peaches, the canners who buy the peaches, as 


a condition of purchase, require that thi be provided with schedule 


of the spray 


icides and how much went on the trees. 

And the canners voluntarily gave them to you? 

Voluntarily. 

Do you know of any other source you might have had tf) the 
canners would have refused? 

Well, the Agriculture Commissioner in Kern County -- or 
rather in Stanislaus County -- would have made the infor™ation 
available to us. 

Q And how would he have made that information available to 
you? 

Well, it was my understanding that he had it, because as 
part of his requirement, he received this information. [Iie worked 
very closely with us and would have given us this information, ex- 

s more convenient for us > get it elsewhere, because it 
form we needed. 

Doctor, that incidence you gave us in neaches, that was 
with Parathion? 
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That was with Parathion. 

Do you know if Parathion is currently being svrayed? 

Yes, Parathion is very novular nesticide. It is being 
sprayed, yes. 

Q What about TEPP? 
TEPP is being used, as 


8) Finally, Doctor -- excuse me -- so I can get this straight, 


when you say that Parathion and TEPP are being sprayed now, do you 


n? 


mean right at this time of the y¢ 

Well, first of all, let me say I am not an expert on when 
spray is applied to what products. I do know, however, in my ex- 
perience with, for example, peaches, that Parathion is 2pplied at 
almost 211 times of the year. It is anplied before the lcaves come 
out to destroy certain insects. It is applied about the time that 
the bugs come out to do other things. It is applied two or three 
times during the period when the 1: es are out and the fruit is 
growing 


but it 


really 


crops to comment. 
Q Doctor, two more questions 

injurics from pesticides and economic poisons 

1 


farm workers to your know 


Based on the renorts that we have received that we discussed 


yesterday-- 


MR. JORDAN: I Cc o the question as 
conclusion. The answer so far indicates he does not know 
personal knowlec 


Objection overruled. 2 is basing it on the exhibit. 
J 


THE WITNESS: Based on my knowledge f the reports which we have 
received, the answer is yes. 

Q (By Mr. Averbuck) The exhibit that we had a tough time 
getting in yesterday, and I apologize for that, that was finally-- 
did get in-- that was for the year . Is there one for 1968? 

have nothing f<« 968 which is rady for preparation. 
It takes a while to analyze these things 
And, therefore, there may have been injuries in Kern County 


for 1968? 


There may have been, but I have no personal knowledge of 


The fact that > there ware, according to that list, ninety- 
five different -- over ninety-five different injuries in Kern County 
in 1967, does that mean it was a unique year, « wore nrevious 
years similar? 

We have no renort have no similar reports on previous 
years. 

PAGE 4 


Yes, sir, you may conclude that. Onjiy organic phosphate 


pesticides and certain war gas materials, to my knowledge. 


How do you know that the short circuit has occurred? 
We measure the amount of Chol Y > in the blood, which 
an indirect indicator. 


outward sy: om that leads you to believe there 


simple complex, sir. It is not any single symptom. 
Does it involve convulsing, for example? 
It may. 
Is convulsing always result of pesticide noisoning? 


Absolutely not. Ther« re many things that cause convul- 


short circuit -- has this got anything to do with 
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he asked about pupillary constriction, there aren't 
very many things that cause that ind, as a matter of fact, the 
organic phosphate pesticides, to my knowledge, have their basis in 
the war gas materials. They don't happen to be gases, of course, 
but they have these so-called war gas, as I think of it, as a compound 
which inhibits Cholinesterase, which is an organic phosphate; so war 
‘ganic phosphate pesticides a very close similarity. 
Doctor, the question was raise 1S possibly, the valid- 


ity of these First Doctor's Renorts. 


your exnerience o1 he trustworthiness of these 


Doctor's Reports in your experience, Dr. Milby, have you found 
that doctors report 1 of the incidences :at have been caused 
by pesticides, or that w nl now some of them? 

We have not done any s on the reporting of physicians 
on pesticides. We have done studies completeness and valid- 
ity of over-all reporting 

Q And what has been your result? 
We have found --number one --it's very difficult to answer 
question about do they report everyting they see. I don't 
have found, however, that those cases which are reported 


in general, valid. 


Finally, Doctor, in regards to Kern County -- you mentioned 
there was a study that was done down here. 

It -- we have done a study in Kern County. Ye 

And do you know what that study concerned? 

It was a j ad man acets to it, but, primarily, it was 


involved in collecting ti »S for nesticides. There were 


primarily autopsy tissues; and, secondarily, there was a study which was 


Py 


done here to compare certain kinds of mortali from certain causes 

in the pesticdde days, that is now versus the days before pesticides, 

and to see whether there was any difference in the causes of death. 
difference? 


Did the study also go into the question concerning different 


growers in these areas? 


